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(54) CARBOSILANE BASED COPOLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel carbosilane based copolymer to be obtained by reacting three 
components of a dihyrosilane, a diyne, and a triyne, and a heat- resistant material and a luminescent material to 
be obtained by using the same. 

SOLUTION: The carbosilane based copolymer is obtained by reacting a dihydrosilane compound to be 
represented by formula (I): R1R2SiH2 (wherein R1 and R2 are each a monovalent group which is the same or 
different from each other to be selected from an alkyl group, an aryl group, and an aralkyl group) with a diyne 
compound to be represented by formula (II): (HC = C)2X1 (wherein X1 is a divalent group of an aromatic or 
aliphatic compound) and a triyne compound to be represented by formula (III): (HC = C)3X2 (wherein X2 is a 
trivalent group of an aliphatic or aromatic compound) in the presence of a palladium catalyst 
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^7^y(43i) ©S^ftco^lf^SiS, 0. 0 3 
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1 H-NMR (Ce De , 6) 0. 30-0. 77 
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0-6. 2 0 (ZtX^il br m, =CH 2 ) , 6. 
47-6. 85 (br m, Si -CH=) ,6.85 
-7. 9 7 (br m, ^OH>9tH t$£Xf Si- 
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0 5, 1 4 2 8, 1 2 5 0, 1 1 1 0, 9 8 6, 7 9 
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^*->/^^7-f yttttto^^V'JS* (hy* (v^ 
yy!iry7ir h>) ^7 i?$J*b h y >^ p^v 
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d) trwipu 6o < CT?2«Fima#Lfca. se>£, n 
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5. 9 3-6. 2 2 (-ttl-ftl br m, =C 
Ha ) , 6. 48-6. 83 (br m, Si-CH 
=) , 6. 90-7. 97 (br m, ^>if>mH 
tS&Xf S i -C = CH) 

UV (CHC 1 3 , nm) 300 (f = 2. 5X10 
4 ) , 3 9 4 (2. 8 X 1 0 3 ) 
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4 8 2 (BiB# : 3 2 9 n m) 
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a) 0. 14 6mmo 1 (O h/^>lm 1 feifc\Z^ Sfjt 
T\ ^f/V7x^/Vy7> ( I - a) 0. 5 1 mm o 1 
%miNLtz 0 ^ e 7y!)^-hyy^o^ 
v7V**7-< yftM&a^i? y»* (by* (v^v 

X7jy(4%m) <Dm>&m<Ds<>^ymm, o. 03 

M Pd) 0. 2ml (0. 0 06mmol Pd) Sr 
SfctlDU 7 0 < C-C2l*m«l*Ufc«. PDM 
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OttttSSSSrO. lmlSBJDU 7 O^'-Cl ^WftURL 

tlcj:0*/^^7^**^*y^- (IV-e) 
(-CH = CH-t>C = CH 2 <0#£tfctt7 6 : 2 
4) Sr, K«ft»**H#feUT5 8%JR* (^y>r- 

[0 0 3 0] (IV-e) ©ftl hyi4BO£«?<0 

10 GPC (h/Ht^ sK^f^SW 

1=44, 0 0 0, t?^i=6, 100 

7C*##f (%, (C.23 Hll2 Sir ) n tit) 

ttWffi C 8 2. 6 8, H 6.3 2 
USUI C 8 2. 7 6, H 6.31 
1 H-NMR (Ce De , 6, ppm) 0. 23- 
0. 7 7 (br m, Si-CHs), 2. 60-2. 
7 7 (m, =CH) , 4. 9 2-5.12 (brm, S 
i H) , 5. 4 8- 5. 8 3 id&Xf 5. 85-6. 
18 (Ztl^tlb r m, =CH 2 ) , 6. 4 0-6. 
20 8 5 (b r m, S i - C H =) , 6 . 8 5 - 7 . 9 7 
(br m, ^>f^SH &£Xf Si-C = CH) 
I R (KB r , cm" 1 ) 2 1 5 2, 1 6 0 5, 1 5 
7 2, 1 4 2 8, 1 2 5 0, 1 1 9 2, 1 1 1 0, 9 8 
8, 82 6, 794, 735, 698, 474 UV (C 
HCh , nm) 259 (t=2. 5X10 4 ) , 3 
6 0 (2. 1 X 1 0 3 ) 

f)t (CHCia , nm) 3 5 8, 3 7 1, 4 2 7, 
4 4 6 (Ebjgft : 2 8 2 n m) 

DSC (3 0-3 0 Oti^l 0V/ftVfrU) 30 
30 OXJS-eif— ^ftL 

[0031] m^me 

1,3-yx^Myfy (I I-b) 0. 4 0 8mm 

0 ifc±m,3,5- b])^ t ?-A"OH> (i i i- 

a) 0. 10 2mmo lifflV^IJWt 5 t m 

«tS*Ki3J:tfl»fta*rtTV\ */v*i/5>3R#l[^# 
y -v- (IV-f) (-CH = CH-t>C = CH 2 CO 
#&Jttt7 7 : 2 3) ^fet»*Wtlt7 2 

40 [0 0 3 2] (I V- f ) (DVofes VfrfflEMft 

GPC (h/w^>, ^y^f-^^SW). 

1=1 0 9, 0 0 0, *¥*S^*=7 f 80 0 

7L*5>*f (% (Ce7 H80 S i 5 ) » t LT) 

IrJMIt C 8 2. 54, H 6.37 
C 8 3. 6 3, H 6.38 

1 H-NMR (Ce De , 6, ppm) 0. 24- 
0. 76 (br m, Si-CHs), 2. 63-2. 
73 (m, =CH) , 4. 95-5. 12 (brm, S 

50 i H) , 5. 5 0-5. 8 3 toXTf 5. 86-6. 
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1 8 (Ol^tlb r m, =CHi ) , 6. 43-6. 
8 7 (b r m, Si-CH=) , 6. 8 7-8. 02 
(br m, 'OifygtH *3it/ Si-C = CH) 
29 Si -NMR (C 6 D 6 , 6, ppm) -15. 
6, -13. 6 

I R (KB r , cm" 1 ) 2 1 5 2, 1 6 0 6, 1 5 
7 2, 1 4 2 8, 1 2 5 0, 1 1 9 4, 1 1 1 0, 9 8 
8, 826, 795, 735, 698, 475UV (C 
HCla, nm) 260 (£=2. 8X10*), 3 
6 4 (1. 9 X 1 0 3 ) 

(CHCh , nm) 3 5 8, 3 7 1, 4 2 5, 
4 4 6 (BE* : 2 8 4 n m) 

dsc (3 o-3 o ors-ci Ot/ftVg-Wi) 3 0 

[0033] *$mm 7 

V (I I — b ) 0. 4 5 9mm 

0 1*5*151,3,5- hy^-zWO-if^ (III- 
a) 0. 0 5 1 mm o 1 GO Vf^> 1 m 1 i&KM, 

T, ^f;l/7i^y7> (I -a) 0. 5 1 mm o 1 

wi^*7>f y«st^>if>^ (hy* (^> v= 

^7>f>(4St) coig^<o-<>*e>^, 0. 0 3 
M Pd) 0. 175ml (0. 0 0 5 2 5mmol 

pd) «r*jqu 7 ox:-?3mKmwistz'& % se>fc, 
wc»*©«n»«*o. lmisarou 7ot-C2^ 

iSTU tt«LfcBfc*\ eotTiW« 
^-tirSCirlci 9*A-#5/7^**«**y^- (IV 
-g) (-CH = CH-i >C = CH2 (Dfc&M*8 
0:20) ^ ®m&®*tt®#t LT5 9 %IR* (# 

[0 0 3 4] (IV-g) 0*Jtt % h/^ai36*f© 

#w«tt&os9-c*>s 0 gpc #y*?- 

V^SW) 5 9, 0 0 0,ft¥«» 

^fi=6, 10 0 

7L^5^#f (%, (C.72 Hl60 S i 10 ) n t t 

T) 

frSMS C 8 2. 3 7, H 6.43 
SO^i C 8 2. 7 1, H 6.6 0 

1 H — NMR (Ce De , 6) 0. 27-0. 77 
(br m, Si-CHa ) , 4. 96-5. 11 (b 

r m, S i H) , 5. 5 5- 5. 8 3 *5it/5. 9 
0-6. 17 (Ztlfftl br m, =CH.2 ) , 6. 
48-6. 85 (br m, S i -CH = ) , 6. 85 
- 7. 9 5 (b r m, 'OfyfH *5it/ S i - 
C = CH) 

I R (KB r , cm"' ) 2 1 5 2, 1 6 0 5, 1 5 
7 1, 1 4 2 8, 1 2 5 0, 1 1 9 3, 1 1 1 0, 9 8 
8, 8 2 9, 7 9 1, 7 3 5, 6 9 8, 4 7 5UV (C 
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HCh , nm) 260 (f = 3. OXIO 4 ) , 3 
5 4 (1. 5 X 1 0 3 ) 

^7t(CHCl 3 , nm) 3 5 6, 3 6 9, 4 2 0, 
4 4 1 (m&ft : 2 7 8 nm) 
[0 0 3 5] £ffi0U8 

1,3- v^^/W< yif > (I I — b ) 0. 4 8 5mm 

0 lfc±tfl f 3,5- hy^^^/^Vi?^ (III- 
a) 0. 0 2 6mmo l^h/Vx^O. 9mlit$C, 
g§ffT\ ^f/V7x^y7> (I -a) 0. 5 1mm 

10 o 1 SrSsSOLfco ro^lc N /^r^^-Hiv^ 

yylirmhy) ^/n°7 y^At h y >^ P^3rv< 
;^77^y(4Sl) ©S^»(0^yfy*«, o. 

03M Pd) 0. 2ml (0. 0 0 6mmol P 
d) 7 OtT* 2 B#RBJf#L m 

C»«^ttllE»«*0. 0 7 5mliJDU 7 0ttl 
^PaJDfRLfco ®£&£«#2-7 p p/V--/V4 0ml 

ksstu ftf£Lfc@ft£, eoic-eiBMWfc 
tia^wy^^si^y^- (i 

20 V-h) (-CH = CH-t>C = CH2 <Dfe&itft7 
9:21^ ^Hfe^*«@^i:tT6 0%llX* (*y 

[0 0 3 6] (I V-h) <D*M4, K/W»J5£*CD 
gpc (h/voi> N ^y^u^gip) B*¥i£#^ 

1=2 1, 0 0 0, WW1=5, 200 

1 H — NMR (Ce De , 5, ppm) 0. 27- 
0. 74 (br m, Si-CHs ) , 4. 97-5. 
11 (br m, S i H) , 5. 5 3-5. 8 3*5 it/ 

30 5. 90-6. 16 (-ttt-Ptl br m, =C 
H 2 ),6. 47-6. 85 (br m, Si-CH 
= ) , 6. 8 5-7. 9 5 (b r m, ^>-fc?y^H 
33 it/ Si-C = CH) 

UV (CHCls, nm) 260 ( £ = 3. 0X10 
4 ) , 3 5 1 ( 1. 5 X 1 0 3 ) 

M (CHCh , nm) 3 5 6, 3 6 9, 4 2 0, 
4 4 1 (©g* : 2 7 8 nm) 

40 tzZki>mm£fttc 0 *3o, 3S«j«3, 4, 7, 8-CI4 
r (p + q + r) (0 1 0%£iTtfc5Ct 

[0 0 3 7] Hffi#"J 9 
HiSWlT^bnfc^y^- (IV-a) 0>4w/v% 

Rfttt, KSt, 8 0 o C-C2B#Pfl^^Lfc^, S 

T^i5*W^!R£Ste«:*Lfco 
50 *T) 
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Tds (5%fifttfiiA&, X.) 4 6 9, »#* (98 1 
ot, %) 7 1 

[0 0 3 8] mi&M 1 0 

m&W2-?'&biMzX})-?- (iv-b) ^fflv^T, m 

TGA (^sftT) 

t d s (5 %mmn&&, °o 454, os 10 

ot:, %) 6 6 
[0 0 3 9] mMM 1 1 

mmW3X-%bhtc#})-?- (IV-c) £^T< n 
TGA (§3?T) 

Tds (5%»i:ja?fia, <C) 4 5 7, (9 8 

0°C, %) 6 7 

[0040] mmm 1 2 

*ifetSj4T'#<btlfc^U-^- (IV-d) im^^x, % 20 
btitz 0 C<Dl|g»#y^-fiiiil^&££tt£^Lfc„ 

tga mmr) 

Tds (5%»*«?ag, t) 4 4 4, (9 8 

0t, %) 6 2 
[004 1 ] 1 3 

mmmsx-mbtttztfy-?- dv-e) zm^^x. n 

TGA (8*T) 30 

Tds (5%afi«?ag, t) 456, m&m (9 8 

ot:, %) 6 8 
[004 2] HJfetfiJ 1 4 

gmmex-mbixittf})-?- dv-fi zm^x, % 

TGA (S*T) * 
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Tds (5%fi«gciBg, t) 4 4 9, (9 8 

ot:, %) 6 6 
[0 04 3] USStfJ 1 5 

|7-C»e,^fc^U (IV-g) Srffl^T, H 

tga mmr) 

Tds (5%«*Mffig, t) 4 4 0, (9 8 

Ot, %) 6 3 
[004 4] HJ60iJ 1 6 
**«8-C»&*Lfc#!W- (IV-h) SrfflV^T, H 

TGA («*T) 

Tds (5%M«i&S, t) 428, iSff* (98 
0t, %) 5 8 
[004 5] %W&\ 1 7 

■mm 1 y ( 1 v - a ) © 2 w/ v% 

i $ ftfco *3geJ3 © * *s y > V ^ 

[0046] mMmi8 

&mi5vfthtnz#))v- (iv-e) ^fflv^x, m 

[0 0 4 7] 



7a> h^-v^t 



(72)3gPJ# ftft'tt^ F*-A(##) 4J035 JA02 JB03 JBIO LA03 LB20 

< if mm 1-1-1 ®.±Lnm& 
am m&.mm&w9?.m o < > * -1*1 



